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.H\ZRUGVWRWDOVRODUHFOLSVHWKH(DUWK¶VVXUIDFHLOOXPLQDWLRQYLRODWLRQRISKRWRSHULRGZHDWKHUFRQGLWLRQVG\QDPLFVGDLO\DFWLYLW\
of animals.
&RQIHUHQFHSDUWLFLSDQWV
1DWLRQDOFKDPSLRQVKLSLQVFLHQWL¿FDQDO\WLFV
2SHQ(XURSHDQDQG$VLDQUHVHDUFKDQDO\WLFVFKDPSLRQVKLS
'LJLWDO2EMHFW,GHQWL¿FDWLRQKWWSG[GRLRUJJLVDSHVVYL2
IQWURGXFWLRQ The intensity and GXUDWLRQ RI VRODU UDGLDWLRQ DUH
LPSRUWDQW UHJXODWRUV RI WKH SURFHVVHV
RFFXUULQJ LQ WKH DWPRVSKHUH DQG WKH
OLYH VKHOO RI WKH SODQHW 7KH WRWDO VRODU
HFOLSVH FDQ EH FRQVLGHUHG DV D NLQG
RI QDWXUDO H[SHULPHQW FRPSULVLQJ RI
VXGGHQGLVWXUEDQFHRIWKHGDLO\SODQHWDU\
G\QDPLFV E\ D VKDUS UHGXFWLRQ RI VRODU
UDGLDWLRQOHYHO7KHVWXG\RI WKHQDWXUDO
G\QDPLFV RI FKDQJHV LQ SK\VLFDO DQG
ELRORJLFDOSURFHVVHVDVVRFLDWHGZLWKWKHVH
UDUH SKHQRPHQD FRQWULEXWHV WR D EHWWHU
XQGHUVWDQGLQJRIWKRVHSURFHVVHVDVZHOO
DV WKH 6XQ(DUWK UHODWLRQV 7KHUHIRUH
WKH FRPSUHKHQVLYH PRQLWRULQJ RI IXOO
VRODU HFOLSVHV FRYHULQJ QRW RQO\ WKH
VSDFHDURXQG WKH6XQEXWDOVRDUHDVRI
WKH(DUWK¶VVXUIDFHDUHRIJUHDWVFLHQWL¿F
YDOXH
6WDWXVRIWKHFXUUHQWUHVHDUFKDQG
JRDOV $ WRWDO HFOLSVH RI WKH 6XQ LV D
YHU\UDUHHYHQWIRUDJLYHQJHRJUDSKLFDO
ORFDWLRQ DQG LW LV QRW HDV\ WR SUHGLFW
WKH UHDFWLRQ RI DQLPDOV WR VXFK HYHQWV
WKXV PRUH GDWD LV UHTXLUHG WKRXJK WKH
YROXPH RI OLWHUDWXUH FRQFHUQLQJ WKH
WRSLFLVJURZLQJHYHU\\HDU>@
+RZHYHUWKHOLWHUDU\VRXUFHVDUHLVRODWHG
DQG GR QRW LQFOXGH HYHQ WKH SRVVLEOH
HIIHFWV LQ UHODWLRQ WR WKH PDMRU QDWXUDO
areas. Not all of the effects observed are 
H[SUHVVHG LQ FRPSDUDEOH GLJLWDO YDOXHV
,QDGGLWLRQTXDQWLWDWLYHHVWLPDWHVRIWKH
FRQQHFWLRQVEHWZHHQWKHREWDLQHGYDOXHV
DUHDEVHQWZLWKUDUHH[FHSWLRQV>@
7KHSXUSRVHRIWKLVZRUNLVWRVWXG\
WKHFKDQJHVRIWKHDWPRVSKHUHVWDWHDQG
the daily activity of animals associated 
ZLWK WKH IXOO VRODU HFOLSVH RI$XJXVW 
 LQFOXGLQJ WKH VWDWLVWLFDO DQDO\VLV
RI WKH UHODWLRQVKLS EHWZHHQ WKH YDOXHV
obtained.
On the techniques of observation.
&KDQJHVRILOOXPLQDWLRQLRISHUPDQHQW
DUHDVRIWKH(DUWK¶VVXUIDFHZHUHUHFRUGHG
RQ WKH VFDOH RI WKH SKRWR H[SRVXUH
PHWHU ³ɘ´ WKH WHPSHUDWXUH W&
ZDV PHDVXUHG LQ WKH VKDGH DW WKH VRLO
VXUIDFH ZLQG VSHHG Y  DW D KHLJKW
RI  P XVLQJ WKH LQHUWLDO DUHRPHWHU
³ȺɊɂ´ 1XPEHUV RI EXWWHUÀLHV /
DQG EHHV $ À\LQJ ZHUH DVVHVVHG RQ
a conventional basis. The correlation 
FRHI¿FLHQWV EHWZHHQ WKHVH SDUDPHWHUV
ZHUHFDOFXODWHGXVLQJWKH3DVWVRIWZDUH
2EVHUYDWLRQUHVXOWV
2Q WKH WRWDO HFOLSVH SDWWHUQ The
VN\GXULQJWKHHFOLSVHZDVDFWXDOO\FOHDU
DQG FORXGOHVV YLVLELOLW\ ± H[FHOOHQW
7KH VRODU FURZQ DSSHDUHG  VHFRQGV
EHIRUHWKHWRWDOSKDVHWRJHWKHUZLWKWKH
REVHUYHG SKHQRPHQRQ RI WKH VR FDOOHG
³GLDPRQG ULQJ´'XULQJ WKH WRWDO SKDVH
WKH ORFDOLW\ ZDV LQ WKH GDUN WZLOLJKW
,OOXPLQDWLRQZDV WKH VDPH DV RQ 
DIWHU WKH VXQVHW L  3ODLQ WH[W OLQHV
ZHUH FOHDUO\ YLVLEOH EXW VRPH OHWWHUV
DQG ZRUGV QRW UHFRJQL]DEOH$ORQJVLGH
ZLWK WKH GDUNHQHG OXPLQDU\ 9HQXV DQG
0HUFXU\ ZHUH FOHDUO\ YLVLEOH KRZHYHU
VWDUV ZHUH QRW FRQ¿GHQWO\ REVHUYHG
$JORZULQJVKRQHLQWKHQRUWKHUQSDUWRI
WKHVN\WKHEULJKWHVWDUHDZDVREVHUYHG
WRWKHULJKWRIWKH6XQ
&KDQJHV LQ WKH DWPRVSKHUH DQG
EHKDYLRXU RI DQLPDOV GXULQJ WKH
HFOLSVH
0HWHRURORJLFDO REVHUYDWLRQV RI
FKDQJHV LQ LOOXPLQDWLRQ RI WKH (DUWK¶V
VXUIDFHSHUPDQHQWSORWVDLUWHPSHUDWXUH
DQG ZLQG VSHHG ZHUH SHUIRUPHG RQ
$XJXVW   IURP WKH EHJLQQLQJ
WLOO WKH HQG RI WKH HFOLSVH ZLWK DQ
LQWHUYDO RI  PLQ DQG DV WKH IXOO
SKDVH ZDV DSSURDFKLQJ ± HYHU\
 PLQXWHV &RQWDFW PRPHQWV 87
Ɍ1    Ɍ2    ɌPD[   
Ɍ3    Ɍ   5HIHUHQFH GDWD
UHODWHG WR WKH XVXDO GDLO\ G\QDPLFV RI
WKHVH LQGLFDWRUV ZHUH REWDLQHG LQ WKH
QG KDOI RI WKH GD\ RQ -XO\  
DW WKH VDPH WLPH PRQLWRULQJ RI WKH
daily activity of insects and animals 
ZDV SHUIRUPHG 7KH REVHUYDWLRQ SRLQW
c8s 1 c10s E. The overall 
UHVXOWVDUHSUHVHQWHGLQWKH7DEOH
)LIWHHQ PLQXWHV EHIRUH WKH WRWDO
SKDVH WKHUHZDV DPDUNHG UHGXFWLRQ RI
OLJKW DLU WHPSHUDWXUH DQG ZLQG VSHHG
7KHQXPEHURILQVHFWVLQÀLJKWUHGXFHG
HVSHFLDOO\ QRWLFHDEOH LQ UHODWLRQ WR
EXWWHUÀLHV DQG EHHV VHH7DEOH 1LQH
PLQXWHVEHIRUHWKHWRWDOHFOLSVHVKDGRZV
RQ VXEMHFWV EHJDQ WR ZDUS DQG FRORXU
GHWDLOV RI WKH DUHD DSSHDUHG LQ JUH\
VLOYHUWRQHV$WWKHVDPHWLPHWKHUHZDV
DUDSLGÀLJKWRIDÀRFNRIURRNVWRZDUGV
WKH QRUWKZHVW DFFRPSDQLHG E\ WKHLU
FRQWLQXRXV FDZLQJ ZKLFK LV D IHDWXUH
RI WKH GLVWXUEDQFH EHKDYLRXU$IWHU WKH
URRNVDGHVRODWHKRRGHGFURZDSSHDUHG
LQ WKH VN\ ,W FKDQJHG WKH GLUHFWLRQ
RI À\LQJ UDQGRPO\ DOO WKH WLPH )DUP
DQLPDOV LQ WKH YLOODJH RI %RFKNDU\RYR
 NP IURP WKH REVHUYDWLRQ SRLQW
VXEVLGHG KRZHYHU  PLQ EHIRUH WKH
WRWDO SKDVH WKHUH ZDV D ORXG UHVSRQVH
IURP VKHHS DQG  PLQ ± IURP FRZV
6LPXOWDQHRXVO\ WKHUH ZDV ORXG EDUNLQJ
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7DEOH
,QGLFDWRUVRIWKHVWDWHRIWKHVXUIDFHOD\HUVRIWKHDWPRVSKHUHDQGDFWLYLW\RILQVHFWVLQWKHRUGLQDU\FRXUVH
RIGDLO\G\QDPLFVDQGGXULQJWKHVRODUHFOLSVHZKHUHLWKHLOOXPLQDWLRQRIWKH(DUWK¶VVXUIDFHRQWKHVFDOH
RIWKHSKRWRPHWHUWWHPSHUDWXUH&YZLQGVSHHGPVHF/QXPEHURIEXWWHUÀLHVLQÀLJKW
$WKHQXPEHURIEHHVLQÀLJKWLQWKHVHFWRUVRIVLPXOWDQHRXVYLVXDOLQVSHFWLRQ
31/07/2008 1/08/2008
Ɍ i W v / A i W v / A
 10,5 +31 2,0 8 9 10,5 +29 3,5 8 9
 11,0 +31 2,0 8 9 10,5 +29 3,5 8 9
 11,0 +31 2,0 8 9 10,5 +29 3,5 8 9
 11,0 +30 2,5 8 9 9,5 +27 2,0  7
 11,0 +30 2,0 8 9 8,5 +23 1,5 1 5
 11,0 +30 2,0 8 9  +21 0,5 0 
 11,0 +30 2,0 8 9 5,0 +20 0,1 0 3
 11,0 +30 2,0 8 9 8,0 +20 0,5 0 3
 10,5 +30 2,0 8 9 9,5 +20 1,5 0 5
  +29 2,5 8 9 10,2 +21 1,0 2 
 10,3 +29 2,0 8 9  +22 1,0 5 7
 10,0 +29 1,5 8 9 10,3  0,5 8 8
RI GRJV WKDW JUDGXDOO\ JUHZ VWURQJHU
DV WKH IXOO SKDVH DSSURDFKHG ,Q WKH
EHJLQQLQJ RI WKH WRWDO SKDVH GRJV DQG
RWKHUGRPHVWLFDQLPDOVDOOZHQWVLOHQWDW
the same time.
7HPSHUDWXUHVZLWKVRPHGHOD\IHOO
LQ FRQFRUGDQFH ZLWK WKH GLPLQLVKLQJ
OLJKW LQ SDUWLFXODU WKH PLQLPXP
WHPSHUDWXUHGXULQJ WKHHFOLSVHRFFXUUHG
DWWKHHQGRIWKHWRWDOSKDVH$WWKLVSRLQW
WKHRYHUDOOGURSLQDLUWHPSHUDWXUHGXULQJ
WKH HFOLSVH UHDFKHG & ZKHUHDV WKH
XVXDOGDLO\G\QDPLFVVKRZDGURSRIRQO\
& RYHU WKH VDPH SHULRG:LQG VSHHG
VLJQL¿FDQWO\GHFUHDVHGDV WKHIXOOSKDVH
DSSURDFKHG EXW DIWHU LWV FRPSOHWLRQ LW
UHFRYHUHG LWV VSHHG DQG DIWHU WKDW WKH
JUDGXDO IDOO XVXDO IRU WKH HYHQLQJ ZDV
REVHUYHG 'XULQJ WKH WRWDO SKDVH WKH
ZLQGZLWKRQHH[FHSWLRQRIDQLQGLYLGXDO
JXVWZDVSUDFWLFDOO\DEVHQW7KHRYHUDOO
GURS LQ ZLQG VSHHG GXULQJ WKH HFOLSVH
UHDFKHGDERXWPVHF7KHQXPEHUVRI
EXWWHUÀLHVDQGEHHVLQÀLJKWVLJQL¿FDQWO\
GHFUHDVHGDV WKH IXOOSKDVHDSSURDFKHG
EXWWHUÀLHV FRPSOHWHO\ VWRSSHG À\LQJ 
PLQ EHIRUH WKH EHJLQQLQJ DQG UHWXUQHG
WRWKLVVWDWHPLQDIWHULWVFRPSOHWLRQ
$V WKH WRWDO SKDVH DSSURDFKHG ÀLJKW
DFWLYLW\ RI GUDJRQÀLHV EXPEOHEHHV
ZDVSV DQGÀLHV KDG IDOOHQ VLJQL¿FDQWO\
7DEOH
6RODUHFOLSVHWLPLQJDQGVRQJDFWLYLW\RIBryodema gebleri
InsectaOrthoptera
/RFDWLRQ
ODWLWXGH
ORQJLWXGHGDWH
.RVK$JDFKo01 N, 88o(
7LPLQJV 0RRQ¿UVWWRXFKHVWKH6XQ
$FWXDOVWDUW
RIWKHWRWDOLW\
$FWXDOHQG
RIWKHWRWDOLW\
0RRQLVQR
ORQJHUYLVLEOH
RYHUWKH6XQ
/RFDOWLPH
KRXUPLQXWH
VHFRQG
   
6LQJLQJDFWLYLW\
VWULGXODWLRQ &HDVHGDW 5HQHZHGDW
EXW TXDQWLWDWLYH GDWD RQ WKHVH JURXSV
FRXOG QRW EH REWDLQHG 7KH GLVWULEXWLRQ
DQG DFWLYLW\ RI DQWV RQ WKH JURXQG QHDU
WKHLU QHVWV GXULQJ WKH HFOLSVH UHPDLQHG
FRPSOHWHO\XQFKDQJHG
3UHYLRXVO\ WKH UHVSRQVHV RI VRPH
VSHFLHV RI 2UWKRSWHUD IRU ZKLFK WKH
QRUPDO GLXUQDO VRQJ SDWWHUQV DUH ZHOO
HVWDEOLVKHG ZHUH VWXGLHG LQ UHODWLRQ
WR VXFK HYHQWV >@:H IRFXVHG RQ
%U\RGHPD JHEOHUL  D VSHFLHV FRPPRQ
LQWKHDUHDRIWKH6:$OWDLDQGIRXQGLQ
GU\ DQG VHPLGHVHUW JUDVVODQG KDELWDWV
DURXQG WKH VHWWOHPHQW RI .RVK $JDFK
7KHVLQJLQJDFWLYLW\RI WKLVJUDVVKRSSHU
JUDGXDOO\ GHFOLQHG GXULQJ WKH HFOLSVH
DQGVWRSSHGFRPSOHWHO\EHIRUHWKHDFWXDO
VWDUWRIWKHWRWDOHFOLSVH7DEOH$IWHU
DPDUNHGGHOD\ WKHVLQJLQJDFWLYLW\KDV
VXGGHQO\UHQHZHGDQGTXLFNO\UHFRYHUHG
WRLWVXVXDOOHYHO
7KXV GXULQJ D WRWDO VRODU HFOLSVH
WKH FKDQJLQJ OLJKW FRQGLWLRQV UHVXOWHG
LQ ZLWK VRPH GHOD\ DOWHUDWLRQ RI WKH
XVXDO GDLO\ G\QDPLFV RI FKDQJHV LQ DLU
WHPSHUDWXUHZLQGVSHHGDQGDFWLYLW\RI
FHUWDLQJURXSVRIDQLPDOVVHH)LJ	
7KH GDWD LQ JHQHUDO ¿WV ZHOO ZLWK WKH
UHVXOWVRIREVHUYDWLRQVRI WKH WRWDOVRODU
HFOLSVH LQ WKLV DUHD RQ  >@
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7DEOH
&RUUHODWLRQFRHI¿FLHQWVEHWZHHQWKHSK\VLFDODQGELRORJLFDOSDUDPHWHUV
GXULQJWKHWRWDOVRODUHFOLSVHRI
i W v / A
i 0,59  0,73 
W 0,59 0,90 0,88 0,88
v  0,90 0,70 0,79
/ 0,73 0,88  0,70 
A  0,88 0,79 
7KHPRVW QRWLFHDEOH FKDQJHV LQ DQLPDO
EHKDYLRXU ZHUH PDQLIHVWHG E\ GD\
WLPH DQLPDOV SULPDULO\ EXWWHUÀLHV
Hymenoptera GUDJRQÀLHV DQG ELUGV
)RU LQVWDQFH GXULQJ WKH HFOLSVH RI
EXWWHUÀLHVDQGGUDJRQÀLHVDOPRVW
FHDVHG WKHLU ÀLJKW XQGHU WKH UHFRUGHG
LOOXPLQDWLRQ RI L  ZKLFK KDSSHQV
ZKHQWKH\UHWUHDWIRUWKHQLJKWDVLQWKH
UHIHUHQFHREVHUYDWLRQFDUULHGRXWEHIRUH
RQ WKH  ±  KRXU  PLQ EHIRUH
VXQVHW L  )LVFKHU >@ VXJJHVWV
WKDWOLJKWLQWHQVLW\LVWKHPDLQSDUDPHWHU
FRQWUROOLQJ WKH GLXUQDO VRQJ SDWWHUQ LQ
WKH VSHFLHV RI RUWKRSWHUDQV KH VWXGLHG
DQG REYLRXVO\ RYHUULGHV DQ\ LQWHUQDO
UK\WKP7KLVQRWLRQWKDWPD\EHWUXHIRU
Bryodema gebleri.
%HHV ZDVSV DQG ÀLHV RQ WKH
UHIHUHQFH GD\ RI  GLVDSSHDUHG
IURP VLJKW PLQ EHIRUH WKH VXQVHW DW
DERXW WKHOHYHORI LOOXPLQDWLRQRI L 
ZKLFKZDVREVHUYHGDWDURXQGWKHVDPH
OHYHO WKHQH[WGD\EHIRUH WKH IXOOSKDVH
RI WKH HFOLSVH 5HIHUHQFH REVHUYDWLRQV
FDUULHG RXW EHIRUHKDQG RQ WKH 
VKRZHG WKDW VSHFLHV RI WKH ORFDO IDXQD
of Orthoptera ZKLFK FRQWLQXHG WR
VWULGXODWH GXULQJ WKH WRWDO VRODU HFOLSVH
PDLQWDLQHGWKHLUVRXQGDFWLYLW\DWQLJKW
1LJKWDFWLYLWLHVDUHDOVRREVHUYHGLQDQWV
,W VKRXOGEHQRWHG WKDW VSHFL¿F WZLOLJKW
DQG QRFWXUQDO VSHFLHV SUREDEO\ GR QRW
KDYH WLPH WR DFWLYDWH ZLWKLQ WKH VKRUW
SHULRG RI WKH WRWDO SKDVH )RU H[DPSOH
WKH PRVTXLWRHV WKDW ZHUH DFWLYH RQ
 KRXU PLQ EHIRUH WKH VXQVHW
ZKHQ L GLGQRWDSSHDUGXULQJ WKH
HFOLSVH1HLWKHUDQ\KHGJHKRJVQRUEDWV
ZHUH VHHQ 7KH FRUUHODWLRQ FRHI¿FLHQWV
OHYHORIVLJQL¿FDQFHEHWZHHQWKH
LQYHVWLJDWHGSDUDPHWHUVDUHVKRZQLQWKH
Table 3.
7KH KLJKHVW FRUUHODWLRQ FRHI¿FLHQWV
ZHUH EHWZHHQ WKH QXPEHU RI EHHV DQG
EXWWHUÀLHV LQ WKH DLU ZKLFK LQGLUHFWO\
indicates the similarity of their 
EHKDYLRXU DQGEHWZHHQ DLU WHPSHUDWXUH
DQGZLQGVSHHG
&RQFOXVLRQV 4XLWH VLPLODU FKDQJHV
LQ WKH DWPRVSKHULF VWDWH ¿UVW RI DOO WKH
DLU WHPSHUDWXUH GURS DV ZHOO DV WKH
ZHDNHQHG GDLO\ DFWLYLW\ RI WKH DQLPDOV
HVSHFLDOO\ LQVHFWV DQG ELUGV ZHUH
REVHUYHG GXULQJ RWKHU IXOO HFOLSVHV
 >@  >@
 > @ 6RPH DXWKRUV
DOVR LQGLFDWHG FKDQJHV LQ WKH VKDSH RI
)LJ,QGLFHVRIHQYLURQPHQWDOIHDWXUHVXQGHUFRQGLWLRQV
RIVRODUHFOLSVHDQGUHIHUHQFHREVHUYDWLRQV
icLOOXPLQDWLRQRQWKHVFDOHRIWKHSKRWRPHWHURQWKHUHIHUHQFHGD\
tcDLUWHPSHUDWXUHɋRQWKHUHIHUHQFHGD\
vcZLQGVSHHGPVHFRQWKHUHIHUHQFHGD\
LLOOXPLQDWLRQRIWKHEDUWK¶VVXUIDFHE\WKHVFDOHRIWKHSKRWRPHWHURQWKHGD\RI
WKHHFOLSVH
WWHPSHUDWXUHɋRQWKHGD\RIWKHHFOLSVH
)LJ'\QDPLFVRIQXPEHUVRIEXWWHUÀLHVDQGEHHVRQWKHUHIHUHQFH
GD\DQGGXULQJWKHVRODUHFOLSVH
OQXPEHURIEXWWHUÀLHVRQUHIHUHQFHGD\
DQXPEHURIEHHVRQWKHUHIHUHQFHGD\
/QXPEHURIEXWWHUÀLHVRQWKHGD\RIHFOLSVH
$QXPEHURIEHHVRQWKHGD\RIHFOLSVH
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EARTH AND SPACE SCIENCES
WKH ÀRZHUV RI VRPH SODQWV > @ $OO
REVHUYHUV QRWLFH WKDW GXULQJ WKH WRWDO
SKDVH WKHZLQG VXEVLGHG DQLPDO DFWLYLW\
GHFUHDVHGDQGSHDFHZDVHVWDEOLVKPHQW
,OOXPLQDWLRQ FKDQJHV WKDW WRRN
SODFH GXULQJ WKH WRWDO VRODU HFOLSVH RI
 FDXVHG VLJQL¿FDQW FKDQJHV
LQ WKH XVXDO GDLO\ G\QDPLFV RI DLU
WHPSHUDWXUHZLQGVSHHGDQGEHKDYLRXUDO
DFWLYLW\ RI DQLPDOV ± HVSHFLDOO\ LQVHFWV
DFWLYH LQ WKH GD\WLPH 7KH GURS DQG
VXEVHTXHQW UHFRYHU\ RI PHWHRURORJLFDO
DQG ELRORJLFDO SDUDPHWHUV IROORZLQJ
WKH FKDQJHV LQ WKH OHYHORI LOOXPLQDWLRQ
RFFXUVZLWKDFHUWDLQWLPHODJ6LJQL¿FDQW
FKDQJHVLQGDLO\G\QDPLFVRIWKHVXUIDFH
OD\HU RI WKH DWPRVSKHUH DQG EHKDYLRXU
RI DQLPDOV REVHUYHG GXULQJ WKH HFOLSVH
ZHUHUHFRUGHGLQWKHVSDQRIPLQ
EHIRUH WKH WRWDO SKDVH DQG  PLQ
after its end.
5HIHUHQFHV
 %RVKNR *9 (UPROHQNR
90 3RYHGHQLH QHNRWRU\K ]KLYRWQ\K
YR YUHPMD VROQHFKQRJR ]DWPHQLMD
>%HKDYLRU RI VRPH DQLPDOV GXULQJ WKH
VRODUHFOLSVH@3ULURGD>1DWXUH@±
1RS
2. Gorinov A.A. Fomin D.A.
-HNVSHGLFLMD PDVVRYRM VHNFLL 02
9$*2 L 0RVNRYVNRJR SODQHWDULMD SR
QDEOMXGHQLMDP VROQHFKQRJR ]DWPHQLMD
 LMXOMD  J >([SHGLWLRQ RI PDVV
VHFWLRQRI029$*2DQG WKH0RVFRZ
SODQHWDULXPDLPHGDW VWXG\LQJ WKHVRODU
HFOLSVH RQ -XO\  @ 5H]XO¶WDW\
QDEOMXGHQLM VROQHFKQRJR ]DWPHQLMD
 LMXOMD  JRGD >5HVXOWV RI
REVHUYDWLRQVRIWKHVRODUHFOLSVHRQ-XO\
 @ 6ERUQLN VWDWHM >&ROOHFWLRQ
RI DUWLFOHV@ 9VHVRMX]QRH DVWURQRPR
JHRGH]LFKHVNRHREVKKHVWYRSUL$NDGHPLL
QDXN 6665 >$OO8QLRQ DVWURQRPLF DQG
JHRGHWLFVRFLHW\DW$FDGHP\RI6FLHQFHV
RI WKH 8665@ ± 0RVNYD 
SS±
 *UHEHQQLNRY96*UHEHQQLNRY69
'ROJRY/$5HDNFLMDREVKKHVWYHQQ\KL
NRORQLDO¶Q\K QDVHNRP\K QD VROQHFKQRH
]DWPHQLH LMXOMDJ >5HDFWLRQRI
social and colonial insects to the solar 
HFOLSVH RQ -XO\  @ 7KH VDPH
VRXUFHSS±
 /XSRM.$,]PHQHQLHVROQHFKQRM
UDGLDFLL SUL ]DWPHQLL 6ROQFD  LMXOMD
 J >&KDQJHV LQ VRODU UDGLDWLRQ
GXULQJWKH6XQHFOLSVHRQ-XO\@
7KHVDPHVRXUFHSS±
 3DQGXO ,6 0HWHRURORJLFKHVNLH
QDEOMXGHQLMDYRYUHPMDSROQRJR]DWPHQLMD
6ROQFD >0HWHRURORJLFDO REVHUYDWLRQV
GXULQJWKHWRWDO6XQHFOLSVH@7KHVDPH
VRXUFHSS±
 3DWHULN 2/ .LULFKHQNR 9,
0HWHRGDQQ\H]DSDGQRM6LELULSULSROQRP
VROQHFKQRP ]DWPHQLL  LMXOMD  J
>:HVWHUQ 6LEHULD PHWHRGDWD GXULQJ WKH
WRWDOVRODUHFOLSVHRI-XO\@7KH
VDPHVRXUFHSS±
 6PLUQRY 5* %LRORJLFKHVNLH
QDEOMXGHQLMD  LMXOMD  J Y
%H]PHQRYH>%LRORJLFDOREVHUYDWLRQVRQ
-XO\LQ%H]PHQRY@7KHVDPH
VRXUFHSS±
 &KXUMXPRY . ȱYDQFKXN 9
'XEURYV¶NLM -X 9 RE¶ɽNWLYɿ ±
VRQMDFKQD NRURQD >6RODU FURZQ LQ WKH
OLPHOLJKW@9ɿVQLN1$18NUDʀQL>1$1
%XOOHWLQ RI 8NUDLQH@ ±  1R 
SS±
 &KXUMXPRY ., ȱYDQFKXN 9*
'XEURYVNLM -X9 &KXENR /6
2VREHQQRVWLVWUXNWXU\VROQHFKQRMNRURQ\
LMHNRORJLFKHVNLHQDEOMXGHQLMDDYJXVWD
J>3HFXOLDULWLHVRIWKHVRODUFURZQ
VWUXFWXUH DQG HFRORJLFDO REVHUYDWLRQV
RQ$XJXVW@)L]LNDVR]QDQLMD L
]KL]QLNRVPRORJLMDLDVWUR¿]LND>3K\VLFV
RI FRQVFLRXVQHVV DQG OLIH FRVPRORJ\
DQG DVWURSK\VLFV@ ±  9RO 
1RSS±
 &KXU\XPRY.,,YDQFKXN9*
'XEURYVN\ <X9 6RORQHQNR 9,
5HVXOWV RI DVWURQRPLFDO DQG HFRORJLFDO
REVHUYDWLRQV GXULQJ WKH WRWDO VRODU
HFOLSVHDXJXVW.LQHPDWLFVDQG
SK\VLFVRIFHOHVWLDOERGLHV6XSSOHPHQW
±1RSS±
 )LVFKHU)37RWDOHFOLSVHVLOHQFHV
JUDVVKRSSHUV¶ DQG EXVKFULFNHWV¶ VRQJV
-RXUQDO RI =RRORJ\ ± 9RO 
,VVXHSS±
 KWWSG[GRLRUJ
V
 3IHLIHU0$ ,QGXFWLRQ RI VRQJ
DFWLYLW\LQ2HFDQWKXVSHOOXFHQV6FRSROL
 *U\OOLGDH 2HFDQWKLQDH
$57,&8/$7$   9RO 
1RSS±
 6]RYHQ\L * 6]HQWNLUDO\L )
1DJ\ % &KDQJH LQ WKH DFWLYLWLHV RI
RUWKRSWHUDQV DQG RWKHU GLXUQDO LQVHFWV
GXULQJ WKH WRWDO VRODU HFOLSVH RI 
$XJXVW  $OODWWDQL .R]OHPHQ\HN
±9ROSS±
Ʌɢɬɟɪɚɬɭɪɚ
 Ȼɨɲɤɨ Ƚȼ ȿɪɦɨɥɟɧɤɨ ȼɆ
ɉɨɜɟɞɟɧɢɟ ɧɟɤɨɬɨɪɵɯ ɠɢɜɨɬɧɵɯ ɜɨ
ɜɪɟɦɹɫɨɥɧɟɱɧɨɝɨɡɚɬɦɟɧɢɹɉɪɢɪɨɞɚ
±ʋɋ
ȽɨɪɢɧɨɜȺȺɎɨɦɢɧȾȺɗɤɫ-
ɩɟɞɢɰɢɹ ɦɚɫɫɨɜɨɣ ɫɟɤɰɢɢɆɈȼȺȽɈ
ɢɆɨɫɤɨɜɫɤɨɝɨɩɥɚɧɟɬɚɪɢɹɩɨɧɚɛɥɸ-
ɞɟɧɢɹɦɫɨɥɧɟɱɧɨɝɨɡɚɬɦɟɧɢɹɢɸɥɹ
 ɝ Ɋɟɡɭɥɶɬɚɬɵ ɧɚɛɥɸɞɟɧɢɣ ɫɨɥ-
ɧɟɱɧɨɝɨ ɡɚɬɦɟɧɢɹɢɸɥɹɝɨɞɚ
ɋɛɨɪɧɢɤɫɬɚɬɟɣȼɫɟɫɨɸɡɧɨɟɚɫɬɪɨɧɨ-
ɦɨɝɟɨɞɟɡɢɱɟɫɤɨɟ ɨɛɳɟɫɬɜɨ ɩɪɢȺɤɚ-
ɞɟɦɢɢ ɧɚɭɤ ɋɋɋɊ ± Ɇɨɫɤɜɚ 
ɋ±
 Ƚɪɟɛɟɧɧɢɤɨɜ ȼɋ Ƚɪɟɛɟɧɧɢ
ɤɨɜɋȼȾɨɥɝɨɜɅȺɊɟɚɤɰɢɹɨɛɳɟ-
ɫɬɜɟɧɧɵɯ ɢ ɤɨɥɨɧɢɚɥɶɧɵɯ ɧɚɫɟɤɨ-
ɦɵɯ ɧɚ ɫɨɥɧɟɱɧɨɟ ɡɚɬɦɟɧɢɟ  ɢɸɥɹ
ɝɌɚɦɠɟɋ±
 ɅɭɩɨɣɄȺɂɡɦɟɧɟɧɢɟɫɨɥɧɟɱ-
ɧɨɣ ɪɚɞɢɚɰɢɢ ɩɪɢ ɡɚɬɦɟɧɢɢ ɋɨɥɧɰɚ
ɢɸɥɹɝɌɚɦɠɟɋ±
 ɉɚɧɞɭɥ ɂɋ Ɇɟɬɟɨɪɨɥɨɝɢɱɟɫ-
ɤɢɟɧɚɛɥɸɞɟɧɢɹɜɨɜɪɟɦɹɩɨɥɧɨɝɨɡɚ-
ɬɦɟɧɢɹɋɨɥɧɰɚɌɚɦɠɟɋ±
 ɉɚɬɟɪɢɤ ɈɅ Ʉɢɪɢɱɟɧɤɨ ȼɂ
Ɇɟɬɟɨɞɚɧɧɵɟ ɡɚɩɚɞɧɨɣ ɋɢɛɢɪɢ ɩɪɢ
ɩɨɥɧɨɦɫɨɥɧɟɱɧɨɦɡɚɬɦɟɧɢɢɢɸɥɹ
ɝɌɚɦɠɟɋ±
 ɋɦɢɪɧɨɜ ɊȽ Ȼɢɨɥɨɝɢɱɟɫɤɢɟ
ɧɚɛɥɸɞɟɧɢɹɢɸɥɹɝɜȻɟɡɦɟ-
ɧɨɜɟɌɚɦɠɟɋ±
 ɑɭɪɸɦɨɜ Ʉ ȱɜɚɧɱɭɤ ȼ Ⱦɭɛ-
ɪɨɜɫɶɤɢɣ ɘ ȼ ɨɛ¶ɽɤɬɢɜɿ ± ɫɨɧɹɱɧɚ
ɤɨɪɨɧɚȼɿɫɧɢɤɇȺɇɍɤɪɚʀɧɢ±
ʋɋ±
 ɑɭɪɸɦɨɜ Ʉɂ ȱɜɚɧɱɭɤ ȼȽ
ȾɭɛɪɨɜɫɤɢɣɘȼɑɭɛɤɨɅɋɈɫɨɛɟɧ-
ɧɨɫɬɢɫɬɪɭɤɬɭɪɵɫɨɥɧɟɱɧɨɣɤɨɪɨɧɵɢ
ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɧɚɛɥɸɞɟɧɢɹ  ɚɜɝɭɫ-
ɬɚɝɎɢɡɢɤɚɫɨɡɧɚɧɢɹɢɠɢɡɧɢ
ɤɨɫɦɨɥɨɝɢɹ ɢ ɚɫɬɪɨɮɢɡɢɤɚ ± 
Ɍɨɦʋɋ±
 &KXU\XPRY ., ,YDQFKXN
9* 'XEURYVN\<X9 6RORQHQNR9,
5HVXOWV RI DVWURQRPLFDO DQG HFRORJLFDO
REVHUYDWLRQV GXULQJ WKH WRWDO VRODU
HFOLSVHDXJXVW.LQHPDWLFVDQG
SK\VLFVRIFHOHVWLDOERGLHV6XSSOHPHQW
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